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Study on Flavor Quality of Tomato Sauce by GC-MS and Electronic Nose
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Abstract The flavor profile characterizations of commercial ketchup were studied by electronic nose and gas
chromatography —mass spectrometry GC—-MS . The results showed that acetic acid methyl sulfide methyl
heptane 3 —butylene —1 —alcohol ethyl acetate acetone and D —citric acid were major volatile components in
commercial ketchup with the relative abundance of 62.73 % 7.95 % 5.94 % 5.16 % 4.91 % 3.63 % and
1.89 % respectively. Principal component analysis showed all commercial ketchup samples could be divided
into three clusters based on electronic nose. Meanwhile the relative abundance of aromatic compounds organic
sulfides methane and ethanol substances were identified by significance analysis as key variables associated
with the flavor quality difference. The result of GC—-MS indicated that the relative abundance of methyl heptane
and methyl sulfide were higher in ketchup with better flavor quality while acetic acid showed the opposite
situation.
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Fig.1 The relative abundance of major volatile components

in commercial ketchup
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Table 1 Variance contribution of principal components

1% 1%
PC1 32.60 94.77 94.77
PC2 1.12 3.26 98.03
PC3 0.57 1.65 99.68
PC4 0.07 0.21 99.89
PC5 0.04 0.11 100.00
PC6 <0.001 <0.001 100.00
PC7 <0.001 <0.001 100.00
PC8 <0.001 <0.001 100.00
PC9 <0.001 <0.001 100.00
PC10 <0.001 <0.001 100.00
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Fig.3 Factor loading diagram of PC1 and PC2 based on PCA

W28

PC1

Wi1C

W3C N



GC-MS

147 —
WIS W6S 5 17
PC2 W50 ‘
W3S W2wW § N
W5S WIiw o D 4 “ A
5 . PCl 0 z
WIS  W2S WIS o * A
087  PCl . a L
PC2 ] i
W2W. W58 WIW WI1W o 5 '
0.78  PC2 94.77%
o PCA PC1 PC2
4 PCA PC1 PC2
4 ° Fig.4 Factor scores diagram of PC1 and PC2 based on PCA
4 I I-
11 1T
X 1 |
- GB/T14215-2008( o Kruskal-Wallis
)
o I 2 o
2
Table 2 Significance analysis of each sensor response in commercial ketchup samples belong to different clusters based on electronic nose
P
wicC 0.30 0.30 0.26-0.34 0.38 0.38 0.35-0.44 0.34 0.34 0.31-0.38 0.003 4
W58 7.50 7.42 6.94-8.25 431 4.38 3.72-4.84 6.03 5.76 5.24-7.05 0.000 4
W3C 0.45 047 0.41-0.47 0.53 0.52 0.51-0.55 0.48 0.48 0.46-0.50 0.000 9
W6S 1.05 1.05 1.04-1.06 1.07 1.06 1.02-1.09 1.04 1.06 0.91-1.07 0.121
W5C 0.57 0.58 0.52-0.60 0.66 0.66 0.60-0.70 0.59 0.60 0.51-0.62 0.002 4
W18 15.03 14.67 13.27-18.27 9.82 9.72 7.85-11.45 12.10 11.97 10.70-14.06 0.001 2
WIW 18.94 18.15 17.97-21.14 8.47 8.26 6.68-10.29 12.88 12.77 10.94-14.63 0.000 4
Ww2s 7.03 7.14 6.19-8.10 4.82 490 4.34-5.11 5.72 5.70 5.15-6.42 0.000 4
W2wW 10.90 10.67 10.34-11.96 6.08 5.97 5.14-7.33 8.26 8.61 6.39-9.05 0.000 7
W3S 1.41 141 1.39-143 1.40 1.41 1.34-1.42 142 142 1.41-1.44 0.249
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Fig.5 Heat map of volatile components with average relative
abundance greater than 1.0 % in commercial ketchup samples
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